Summary
In a review of 1000 consecutive neonates of all races, nasal septal deformity was identified in 29, an incident of 2.9%; significantly fewer cases were found in negroid babies (O.1>P>0.05). Ten cases (35%) underwent manipulation of the deviated septum. Six-monthly review revealed that symptoms associated with the septal deformity are rare. In 7 (44%) of the 16 cases not manipulated, the septum straightened spontaneously during the first few months of life.
The appearance of the deviation is not of a dislocation of the caudal edge of the cartilage but a smooth concavity. In vitro compression of the neonatal nasal cavity reproduced this C·shaped deformity, but only temporarily. Histological serial sections of 6 postmortem nasal cavities showed that the high laminae of the vomer prevent any caudal dislocation of the septal cartilage. 
Introduction
Deviations of the nasal septum are extremely common. Morrell McKenzie 1 studied over 2000 skulls and found that only 23% had a straight septum.
The aim of our study was to assess the incidence of neonatal septal deformity; to discover whether it is related to any obstetric parameters; and to assess the effect of correcting the deformity. The clinical study led on to an in vitro observation of the effects of compression forces on the nasal septum in neonates, and a histological description of the anatomy of the fetal and neonatal nasal cavities.
Grayz reported that septal deformities are very common in the neonate, occurring in 48-60%. He stated that most cases are due to the effects of skull compression as a result of moulding pressures occurring during pregnancy and parturition. In both his and Jazbi's3 opinion, the deviations are in reality a dislocation of the caudal edge of the septal cartilage.
Because neonates are obligatory nasal respirors, it has been suggested that a deviated septum leads to nasal stuffiness, cyanotic attacks, feeding difficulties and epiphora due to nasolacrimal duct obstruction".
Gray et al. 5 stated that a neonatal septal deformity will never straighten spontaneously. They argued that most deviations will become worse with subsequent growth of the nose and therefore advocated a minor manipulative procedure, using modified Walsham's forceps, to correct the deformity within a few days of birth.
Many authorsv" have been unable to confirm the high incidence found by Gray. Jeppesen and Windfield" found the incidence to be higher in primiparous mothers under the age of 35 (Tables 1 and 2) were recorded from the obstetric and delivery notes. After a preliminary inspection of the external nose, a metal tongue depressor was placed below the nostrils to observe the extent of the misting which occurred during expiration. Anterior rhinoscopy was then performed with an auroscope and finally the patency of each nasal cavity was tested using the 6x2 mm siliconized rubber struts which have been described by Gray'', Manipulation: The deviated septum was manipulated in 10 of the cases identified, using the modified Walsham's forceps described by Gray", Most of the manipulations were performed within three days of birth, this procedure being very well tolerated by the infants. Attempts to manipulate the septum of 2 babies aged 3 months proved extremely difficult and only partially successful.
Follow up:
We reviewed as many babies as possible at 6-monthly intervals for two years. At each appointment specific questions were asked about a whole range of nasal and aural symptoms, plus slow feeding, sticky eye or epiphora. The babies were re-examined on a double-blind basis, neither the examiner nor the parents knowing the previous findings.
In vitro compression: Three perinatal postmortem nasal cavities were subjected to a vertical compression force in a vice. The force was steadily increased to the point where no further distortion ofthe nasal septum occurred. The force was then maintained for 30 minutes before being released.
Histological anatomy: Six perinatal nasal cavities were serially sectioned and stained with haematoxylin and eosin or Masson trichrome. 
Results
The obstetric and parturition data are presented in Tables 1 and 2 . There were 29 cases of septal deviation, i.e. an incidence of 2.9%. The majority of deviations (26) occurred in the anterior septum about 1.5 em into the nasal cavity. The deviation always had the shape of a smooth curved bulge.
Although the babies with a deviated septum had an average birth weight lower than the group as a whole and were more likely to be firstborn (Table 1) , the results were not statistically significant. Likewise, the figures suggest an increased incidence of septal deformity after a breech presentation or a forcep's delivery ( Table 2) , but the numbers are too small for there to be any statistical significance.
There was an equal number of deviations to the right and to the left, and the side to which the deviation occurred did not relate to the presentation ( Table 2) .
Our study was truly multiracial, and one result which was significant (0.1> P> 0.05) was the low incidence of septal deformity in negroid neonates ( Table 2) .
Follow up: Two-thirds of cases were followed up for 18 months or more. Only one had any symptoms, the parents having noted slow feeding with nasal obstruction and a sticky eye on the side of the septal deviation. Examination showed him to have an odd facial appearance and a ptosis, which his father also had. A full paediatric assessment did not reveal any other abnormality.
No other case had any feeding problems. One patient had watery anterior rhinorrhoea each morning and 3 had shortlived coryzal symptoms. The most important finding on follow-up examination was that, to our surprise, 7 of the 16 patients left untreated developed a perfectly straight septum during the first few months of life. This represents a spontaneous correction of the septal deformity in over 40% of cases. As far as we are aware, this observation has never previously been reported.
In vitro compression:
A vertical compression force applied to three perinatal nasal cavities caused a smooth C·shaped deviation of the nasal septum ( Figure 1 ). As the force was increased, the deviation became more pronounced but there was no dislocation of the caudal edge of the septal cartilage. When the maximal force was released after 30 minutes, the septum and nasal cavity resumed its original shape within a further 5 minutes.
Histological anatomy: There were many interesting features on histological review of the anatomy of the neonatal nasal cavity, which will be presented in a future publication. But from the point ofview of septal deformity, the most important features were that the anterior inferior septal cartilage was enclosed by paraseptal cartilages <Figure 2) and more posteriorly the laminae of the developing vomer were found to extend for approximately one-third of the height of the septum. These vomerine laminae closely envelop the posterior inferior septal cartilage and therefore prevent any dislocation occurring (Figure 3 ).
Discussion
The extensive study of neonatal septal deformity carried out by Gray2 suggested that the incidence was between 48% and 60%. Our findings, however, accord with those of Jeppesen and Windfield", -Iazbi", and Alpini et al.', all of whom found an incidence of less than 4%. Analysis of our obstetric data did not reveal any significant relationship between the frequency of these deviations and type of delivery, presentation, parity, birth weight or gestation period. This is in agreement with the findings of Jazbi 3 ,8. However, our multiracial study has demonstrated a significantly low incidence of septal deformity in negroid babies (Table 2 ). This may be due to the greater strength or plasticity of the playrhine nose or to some other, as yet unknown, racial factors.
Jazbi 8 and Gray? support the idea that the septal deviation occurs as the baby's head undergoes internal rotation in the pelvis. This theory has been cited to explain a relationship between the presentation of the head and the side to which the deviation occurs. Our results show an equal incidence to each side and no correlation with the presentation ofthe head ( Table 2) .
The obstetric data in our study did not provide any confirmation of the maxillary moulding th eory2,9.
Cases of septal deformity have previously been recorded after caesarean section without labour s-lO , and a more recent study of early fetuses showed a 4% incidence of septal deformityl-, which agrees closely with the incidence at birth found in our study. The cause, therefore, may be a developmental abnormality rather than perinatal trauma.
In deciding on the need for surgical treatment it is important to know more of the natural history of these septal deviations. Gray", Jazbi s and Jeppesen and Windfield" have all stated that spontaneous correction of the septal deformity never occurs. It is Gray's belief" that the deviation often becomes much worse with subsequent growth of the nose. This is certainly not our experience. Sixteen of our cases were left untreated and no less than 7 became straight during follow up.
We identified 4 cases ofexternal deviation ofthe nose. All these deviations underwent complete spontaneous recovery within a few weeks of birth. Logically one would expect the septum to behave likewise, and this was our finding on in vitro compression. Gray 2, 9,  however, has claimed that it does not, because the septal cartilage is dislocated off the groove of the nasal spine and the deformity is permanent unless specifically manipulated. One would therefore expect the deviation to be caudal in position, but this was not the case in any of our patients. The obstruction was usually about 1.5 em into the nasal cavity and the deviation always had the shape of a smooth curved bulge. We therefore considered it important to make a careful histological study of the neonatal nasal cavity to help clarify this particular problem.
The septal cartilage at birth is embraced by the paraseptal cartilages anteriorly (Figure 2 ) and the vomer more posteriorly (Figure 3 ).The vomer develops from two centres of ossification on each side of the septal cartilage, uniting beneath the cartilage to produce an extremely deep vomerine groove (Figure 3) . A luxation of cartilage can therefore only occur in association with a fracture of the vomerine bone.
Gr ay2 has adapted the Walsham's forceps for use in the neonate. The most important aspect of the manipulation is the depression of the palate produced by firm downward pressure for 20 seconds. In our experience the operation is best performed as soon as possible and preferably within one or two days of birth. Two out of three unsuccessful manipulations were attempted at 3 months of age. Gray2,9, however, has successfully performed the operation up to the age of 9 months, but obviously the palatal bone becomes stronger as time goes on and this increases the difficulty of reduction and the force required to achieve this objective.
Journal of the Royal Society of Medicine Volume 81 March 1988 135 Jazbi, who subscribes to the view that these deviations are due to a subluxation, has stated that he always hears a 'click' when a successful manipulation has been performed'', We have never heard this in any of our cases.
It is our conclusion that neonatal septal deviations are relatively uncommon. They rarely cause symptoms and spontaneous correction does occur in a significant proportion, with growth. We found these deviations to be 'bends' rather than dislocations of the septal cartilage. The diagnosis is simple by the procedure we describe, and manipulation is both simple and effective if performed within a few days of birth.
Our results do not support the recommendations of Gray? that all neonates should be screened for septal deviations and that those found should be immediately treated by manipulation.
